The microscopic description of the CDW phase transition is still debated and remains controversial. The question is how to extend the Peierls picture to real systems in higher dimensions. A general tendency is found in the thermodynamic properties such as the specific heat jump ∆Cp and the decrease of the longitudinal elastic stiffness constant ∆C11/C11 at the CDW phase transition in several materials, such as quasi-one dimensional (K0.3MoO3), transition metal dichalcogenide compounds (2H-NbSe2), rare earth tritellurides (TbTe3, ErTe3, HoTe3) and intermetallic compound (Lu5Ir4Si10). ∆Cp and ∆C11/C11 increase as the temperature of the phase transition TCDW and TCDW 2 respectively. The same tendency is found at the spin density phase transition in chromium and CuGeO3.Thermodynamic properties of almost all CDW systems, although it has been recognized to exhibit large fluctuations, follow the classical mean field BCS type behavior.
Introduction
The concept of a charge density wave which is induced by Fermi surface nesting originated from the Peierls idea of electronic instabilities in purely one dimensional metal is now often applied to charge ordering in real low dimensional materials. The microscopic origin of the CDW phase transition in this material is still debated and remains controversial . In general a real material does not go through a pure metal insulator transition at TCDW and implies a partial gaping of the Fermi surface. The claim that this transition is a CDW by the community needs to be completely rethought. Transition metal dichalcogenides (TMD) have been the center of CDW research since several decades but the results are still confusing [5] [6] [7] [8] [9] [10] . Transitions in the TMD are not CDWs in the sense of a Peierls picture [8] ; even in these layered materials they are in some cases 3D in nature. 1T-TiSe2 undergoes a second order phase transition to a commensurate lattice distortion 2x2x2 [17, 18] . Some authors described TiSe2 as a CDW. In fact this transition is a commensurate structural transition which induces periodic charge modulation. The question is how to extend the Peierls picture to real systems in higher dimension.
The elastic constants are thermodynamic derivatives. They are important together with the specific heat and thermal expansion for the equation of state of a material [36] [37] . Following our survey of the thermodynamic properties of the charge density wave systems [34] we reexamine the Landau phenomenological approach [34] . As we demonstrate below it appears that both CDW and SDW phase transitions can be described with similar parameters in the mean field approximation [1] . The amplitude of the specific heat at the CDW phase transition increases with increasing TCDW and a tendency to a lineal temperature dependence is verified.
In the same manner the amplitude of the discontinuity of the longitudinal elastic constants increases with increasing TCDW, a quadratic dependence is verified. Departures from the mean field behavior of the thermodynamic properties are generally attributed to fluctuations which belong to the 3D XY criticality class [1] .
Landau theory of a second order phase transition
The physics of quasi one dimensional solids which undergoes a Peierls transition was discussed in terms of a Landau phenomenological approach by Mc Millan for the charge density waves in transition metal dichalcogenides with charge density as an order parameter [34] . The quantities of interest are the temperature at which the transition occurs TCDW and the order parameter. In the case of a spin density wave transition, the thermodynamic quantities near TSDW can be described in terms of the Landau theory which follows the description of the charge density wave [1] . As for a charge density wave the development of the SDW ground state opens up a gap at the Fermi level leading to a metal insulator transition [1] .
The free energy F of the system is expanded in power of the order parameter Q in the mean field approximation at a second order phase transition:
where the coefficients a and c are to be estimated. The order parameter is associated to the gap energy. The order parameter that minimizes the free energy in eq. 
Vm is the molar volume. An example of the specific jump ∆CP at the CDW phase transition in TbTe3 is given in Fig. 1(a) . The coefficients a and c were calculated by Allender et al. [35] in one dimensional chain model using a weak coupling mean field description and they are found to be: The interpretation of the anomaly of the elastic constants at a second order phase transition is based on an expansion of the free energy density in powers of the strain components developed by Rehwald [38] . The expansion is limited to the longitudinal strains e1 and e3 along the crystallographic a and c axes eq.1 is modified: 
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is the elastic background energy at Q=0, g1 , g3, h1 and h3 are the coupling constants. At a CDW phase transition the longitudinal strain components couples with the square power of the order parameter Q. The new elastic constants are given by:
denotes the order parameter susceptibility. Finally the new elastic constants are given by In contrast the specific heat jump per unit volume at the transition increases as TCDW eq.2.
Below TC
In the ordered phase, consequently to the coupling terms h1e1 2 Q 2 and h3e3 2 Q 2 the temperature dependence of the elastic constants C11and C33 follows the temperature dependence of the square of the order parameter (black dotted curve in Fig. 1 T0 is the transition equilibrium temperature.
Below TH ~ T0+9b 2 /4ac the state is metastable.
Below TC ~ T0+2b 2 /ac the order parameter Q increases discontinuously in the ordered phase.
Thermal hysteresis is given by TH-TC~ b 2 /ac. Below TC, the solution of
Above TH the order parameter is zero Q=0. The small thermal hysteresis TH-TC induces that the cubic coefficient b is small compared to the coefficient of the quartic term c. The decrease of the elastic stiffness is now given by ( )
If we neglect b/c in eq. 12 the decrease of the velocity of the C11 is similar to the decrease obtained at a second order phase transition.
Results

Specific heat jump per unit volume and sound velocity decrease at the CDW phase transition.
The specific heat jumps measured and the decrease of the velocity of the longitudinal modes at the CDW (or SDW) phase transitions in several materials are reported in Tables 1 and 2 . They are shown as a function of the temperature of the phase transition in Fig.2 and 3. a) Quasi-one-dimensional conductors K0.3MoO3 exhibit a Peierls Transition at 180 K. The thermodynamic (specific heat and Young Modulus) properties of these materials have been studied in details [11] [12] [13] [14] . This materials is a model for the quasi-one dimensional conductors.
b) Transition metal dichalcogenides 2H NbSe2 and TiSe2 :
2H-NbSe2 is known to be an archetype layered transitional metal dichalcogenide superconductor with a superconducting transition temperature of 7.3 K. Quasi-twodimensional layered transition metal dichalcogenides (TMDs) have been the subject of intense research owing to their rich electronic properties resulting from lower dimensionality.
An upper limit of 0.5J/molK has been estimated on the magnitude of any anomaly in the heat specific heat associated with the 30 K transition [15, 16] . A discontinuity of velocity ∆V/V ~0.0005 in the longitudinal C11 mode propagating in the basal plane is found at the 30 K transition [16] . A large discontinuity (∆V/V=0. The intermetallic compound Lu5Ir4Si10 exhibits a weakly first-order (small thermal hysteresis of 1 K) charge density wave transition (CDW) at TCDW ~ 80 K associated with a commensurate lattice modulation along the c axis with a seven-unit cell period [25] . The first order CDW phase transition observed in Lu5Ir4Si10 is characterized by a large specific heat jump, changes in the thermal expansion coefficients, and a sudden drop of the electric resistivity [25] . But the decreases of the longitudinal C11 and C33 elastic constants exhibit at the phase transition an apparent second order behavior [27] and the mean field specific contribution ∆CP MF ~ 6 J/molK is evaluated [25] . A charge density wave transition is [22] M. Saint-Paul, G. Reményi, C. Guttin, P. Lejay, P. Monceau,
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